Quark-Lepton Nonuniversality by Li, X Y & Ma, E



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































)  (1; 1; 2; 0; 1=2); (17)
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 (1; 2; 2; 0; 0); (19)
















, so there is no quark-lepton symmetry at this
level. The remarkable fact is that the eective low-energy
weak interactions of the quarks and leptons will turn out
to be independent of g
1;2;3;4
and become all equal in a









i = w; h
0
i = u; (20)








































Thus the eective lepton-lepton charged-current weak-













































































































The apparent nonunitarity of the quark mixing matrix,
















































































































































































expressions depend on the identication of
the observed Z boson as a linear combination of the 3
massive neutral gauge bosons of this model, which will
be discussed in the next section.
IV. OBSERVABLES AT THE Z POLE
There are 4 electroweak gauge couplings in this model.


































, the photon A and 3 orthonor-







































































































































































Deviations from the Standard Model must occur and






We have obtained [5] all the appropriate expressions
for the expected deviations from the Standard Model in






















































r = 10:2; y = 0:0955; x = 0:135: (38)
Our results are summarized in Table I.
3TABLE I: Fit Values of 22 Observables
Observable Measurement Standard Model Pull This Model Pull
 
l
[MeV] 83:985  0:086 84.015  0:3 83.950 +0:4
 
inv
[MeV] 499:0 1:5 501.6  1:7 501.2  1:5
 
had









) 0:1465 0:0032 0.1483  0:6 0.1482  0:5
R
b
0:21644  0:00065 0.21578 +1:0 0.21582 +1:0
R
c








0:0713 0:0036 0.0743  0:8 0.0740  0:8
A
b
0:922 0:020 0.935  0:7 0.934  0:6
A
c
0:670 0:026 0.668 +0:1 0.665 +0:2
A
l








) 0:2324 0:0012 0.2314 +0:8 0.2322 +0:2
m
W
[GeV] 80:449  0:034 80.394 +1:6 80.390 +1:7
 
W




















0:0308 0:0011 0.0301 +0:6 0.0299 +0:8
Q
W
(Cs)  72:18  0:46  72:88 +1:5  72:26 +0:2
Q
W







0:9917 0:0028 1.0000  3:0 0.9902 +0:5
We see that we are able to explain the apparent nonuni-
tarity [1] of the quark mixing matrix and reduce the
NuTeV discrepancy [3] while maintaining excellent agree-
ment with precision data at the Z resonance, except for
the b

b forward-backward asymmetry measured at LEP,
which is also not explained by the standard model. In
fact, the shift of A
0;b
fb

























Because of the dominant coeÆcient of the second term,
it measures essentially the same quantity as A
l
and there





at the Z resonance using b

b versus using leptons
in the nal state.
V. OTHER EFFECTS









SLAC (Stanford Linear Accelerator Center) is designed







) to an accuracy of about 10%.





our expectation is that the above measurement will shift
by only  2:2% from its standard-model prediction. The
new polarized ep elastic scattering experiment (Qweak)
at TJNAF (Thomas Jeerson National Accelerator Fa-
cility) is designed to measure Q
W
of the proton to an
accuracy of about 4%. We expect a shift of only +3:0%.
Using Eq. (37), we see also that the scale of new physics,
i.e. u and w, is at the TeV scale. Specically, using the
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